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In this work, the authors report an experimental study on ordered pyrochlore structured Gd1.5Ce0.5Ti2O7 by synchrotron radiation X-ray diffraction and Raman spectroscopy. An orderdisorder transition is observed, and the transition is controlled by cationic order-disorder modification. This manuscript could be considered for acceptance after a minor revision. 1. To better understand the phase transition behavior, especially the isostructural transitions at lower pressures, the authors could perform some theoretical calculations if possible. 2. The grammatical mistakes and other errors in the manuscript should be carefully revised.
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In the current manuscript Niu and co-workers performed high-pressure experiments for (Gd0.667Ce0.333)2Ti2O7, a pyrochlore. They observed a phase transition at about 45GPa. They also reported two iso-structural transitions at 6.5 GPa and 13 GPa. The topic is interesting for people working in the related fields. The experimental details were described well. The results might be of interest for some people. The measured data were analyzed in a clear way. The manuscript was written concisely. The text is in the scope of the Journal. Therefore I'd like to propose acceptance of this manuscript for publication in Royal Society Open Science.
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Dear Dr Niu:
Title: Pressure-Induced Order-Disorder Transition in Gd 1.5 Ce 0.5 Ti 2 O 7 Pyrochlore Manuscript ID: RSOS-190842 Thank you for submitting the above manuscript to Royal Society Open Science. On behalf of the Editors and the Royal Society of Chemistry, I am pleased to inform you that your manuscript will be accepted for publication in Royal Society Open Science subject to minor revision in accordance with the referee suggestions. Please find the reviewers' comments at the end of this email.
The reviewers and handling editors have recommended publication, but also suggest some minor revisions to your manuscript. Therefore, I invite you to respond to the comments and revise your manuscript.
Because the schedule for publication is very tight, it is a condition of publication that you submit the revised version of your manuscript before 08-Aug-2019. Please note that the revision deadline will expire at 00.00am on this date. If you do not think you will be able to meet this date please let me know immediately.
To revise your manuscript, log into https://mc.manuscriptcentral.com/rsos and enter your Author Centre, where you will find your manuscript title listed under "Manuscripts with Decisions". Under "Actions," click on "Create a Revision." You will be unable to make your revisions on the originally submitted version of the manuscript. Instead, revise your manuscript and upload a new version through your Author Centre.
When submitting your revised manuscript, you will be able to respond to the comments made by the referees and upload a file "Response to Referees" in "Section 6 -File Upload". You can use this to document any changes you make to the original manuscript. In order to expedite the processing of the revised manuscript, please be as specific as possible in your response to the referees.
When uploading your revised files please make sure that you have: 1) A text file of the manuscript (tex, txt, rtf, docx or doc), references, tables (including captions) and figure captions. Do not upload a PDF as your "Main Document". 2) A separate electronic file of each figure (EPS or print-quality PDF preferred (either format should be produced directly from original creation package), or original software format) 3) Included a 100 word media summary of your paper when requested at submission. Please ensure you have entered correct contact details (email, institution and telephone) in your user account 4) Included the raw data to support the claims made in your paper. You can either include your data as electronic supplementary material or upload to a repository and include the relevant doi within your manuscript 5) All supplementary materials accompanying an accepted article will be treated as in their final form. Note that the Royal Society will neither edit nor typeset supplementary material and it will be hosted as provided. Please ensure that the supplementary material includes the paper details where possible (authors, article title, journal name).
Supplementary files will be published alongside the paper on the journal website and posted on the online figshare repository (https://figshare.com). The heading and legend provided for each supplementary file during the submission process will be used to create the figshare page, so please ensure these are accurate and informative so that your files can be found in searches. Files on figshare will be made available approximately one week before the accompanying article so that the supplementary material can be attributed a unique DOI.
Once again, thank you for submitting your manuscript to Royal Society Open Science. The chemistry content of Royal Society Open Science is published in collaboration with the Royal Society of Chemistry. I look forward to receiving your revision. If you have any questions at all, please do not hesitate to get in touch. Comments to the Author(s) In this work, the authors report an experimental study on ordered pyrochlore structured Gd1.5Ce0.5Ti2O7 by synchrotron radiation X-ray diffraction and Raman spectroscopy. An orderdisorder transition is observed, and the transition is controlled by cationic order-disorder modification. This manuscript could be considered for acceptance after a minor revision. 1. To better understand the phase transition behavior, especially the isostructural transitions at lower pressures, the authors could perform some theoretical calculations if possible. 2. The grammatical mistakes and other errors in the manuscript should be carefully revised.
Best wishes, Dr Laura Smith
Reviewer: 2
Comments to the Author(s) In the current manuscript Niu and co-workers performed high-pressure experiments for (Gd0.667Ce0.333)2Ti2O7, a pyrochlore. They observed a phase transition at about 45GPa. They also reported two iso-structural transitions at 6.5 GPa and 13 GPa. The topic is interesting for people working in the related fields. The experimental details were described well. The results might be of interest for some people. The measured data were analyzed in a clear way. The manuscript was written concisely. The text is in the scope of the Journal. Therefore I'd like to propose acceptance of this manuscript for publication in Royal Society Open Science. Theoretical calculations to reveal the high pressure behavior mechanism of the Gd 1.5 Ce 0.5 Ti 2 O 7 pyrochlore is a challenging topic. However, we are sorry to say that we don't have enough resources to perform it. The reasons are following: First is the confusing magnetic structure. In Gd 2 Ti 2 O 7 pyrochlore, because of the topology of the crystal structure, the spins of the Gd 3+ are geometrically frustrated. The magnetic structure of Gd 2 Ti 2 O 7 is still a currently active research topic. What's more, Ce 3+ replacing Gd 3+ will doubtfully effect the interaction of Gd 3+ . So to determine the ground state magnetic structure of the Gd 1.5 Ce 0.5 Ti 2 O 7 requires a lot of testing, and there is rarely experimental evidence can be consulted. Second, to perform the calculations on the Gd 1.5 Ce 0.5 Ti 2 O 7 pyrochlore's high pressure behavior, we lack enough computing resources. The crystal structure of the high pressure stable cotunnite-like phase is a highly disordered structure. Both cations and anions are randomly distributed on 4c positions in the cotunnite-like structures, and 1/8 of the anions are missing. In previous studies (Xiao et al, 2009 , Xiao et al, 2010 , the structure of the cotunnite-like phase is established by the special quasirandom structure approach by using the Monte-Carl simulated. Unfortunately, we don't have enough source now. Besides, researchers believe that the similar isostructural transition in Sm 2 Zr 2 O 7 may be caused by the anion disorder (Zhang et al, 2007) , and describing this anion disordered structure also requires a lot of computing resources. So it is hard for us to carry out theoretical calculations for better understand the high pressure behavior of the Gd 1.5 Ce 0.5 Ti 2 O 7 , but we have also found that it is an interesting and challenging topic worth carrying out. We will perform the theoretical research in the future.
